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Macrophages have crucial roles in innate and adaptive immunity. Their main functions are 
maintenance of physiological stability and protection of the body from various antigens. However, 
some previous studies have shown that macrophages also contribute to the progression of various 
diseases, such as cancer and obesity. Kupffer cells (KCs), which are liver-specific macrophages, are 
key players in maintaining tissue homeostasis and are involved in various liver diseases, such as 
nonalcoholic fatty liver disease and acute liver injury. However, the roles of KCs in the pathogenesis 
of cholangiopathy, mainly comprising primary sclerosing cholangitis and primary biliary cholangitis, 
are largely unknown. Therefore, elucidation of the roles of KCs in disease pathogenesis is essential 
for the development of novel therapeutic strategies. This study aimed to investigate the precise roles 
of KCs in both the progression and regression phases in a 3,5-diethoxycarbonyl-1,4-dihydrocollidine 
(DDC)-induced cholangiopathy model, a well-established model that mimics primary sclerosing 
cholangitis. In the early phase of DDC-induced cholangiopathy (after intake of DDC for 7 days), the 
number of KCs increased significantly as the disease progressed over time. Moreover, the severity of 
morphological and functional changes in KCs was associated with abnormal phenotypic changes in 
other liver cells, such as hepatocyte necrosis, abnormal biliary epithelial cell proliferation, liver 
sinusoidal endothelial cell dysfunction, and hepatic stellate cell activation in collagen-secreting 
myofibroblasts. In contrast, KC depletion by intraperitoneal administration of clodronate liposomes 
suppressed the progression of the disease and maintained the original phenotypes of other cells. 
Notably, during the regression phase (intake of DDC for 14 days plus intake of a standard diet for 7 
days), the number of KCs decreased significantly, and the other cells redifferentiated to their 
quiescent state, indicating the resolution and reduction of inflammatory processes. Moreover, KC 
depletion delayed the recovery of the other cells by maintaining them in an active state. These 
findings suggested that KCs play detrimental roles in the progression phase, but are beneficial in the 
regression phase by mediating interactions between other liver cells and triggering their phenotypic 





















  したがって、本論文は博士（医学）の学位論文として価値あるものと認める。 
  なお、本学位授与申請者は、平成３０年７月９日実施の論文内容とそれに関連した
試問を受け、合格と認められたものである。 
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